Differential effects of MK-801, NMDA and scopolamine on rats learning a four-member repeated acquisition paradigm.
The glutamatergic (NMDA) and cholinergic neurotransmitter systems have been extensively implicated as neurochemical mediators of learning processes. These two systems may differentially affect learning; for example, although both the cholinergic antagonist scopolamine and the NMDA antagonist MK-801 reduced overall accuracy of rats in a 3-member repeated acquisition paradigm, the nature of the underlying error patterns produced by the two drugs differed significantly: rats administered scopolamine produced a pattern of skipping errors, while administration of MK-801 predominantly increased perseverative errors (Cohn et al., 1992). The present experiment extended that study to examine whether a more complex task, i.e. a 4-member repeated acquisition paradigm, would alter the nature of the error patterns resulting from administration of each drug, and whether NMDA itself would increase accuracy on the repeated acquisition paradigm. MK-801 (0.05-0.3mg/kg i.p.) significantly decreased overall accuracy in a dose-dependent manner, and the rats produced a pattern of errors similar, although not identical to, that noted in the 3-member paradigm, including perseverative errors early in the sequence, but additional skipping errors at later points in the sequence. MK-801 dramatically decreased correct initiation of a sequence following an error at any point in the sequence. NMDA (10.0-30.0mg/kg) itself did not facilitate sequence acquisition, i.e. it did not affect overall accuracy. However, it was the only drug to increase the frequency of correctly reinitiating a sequence following an incorrect first or an incorrect second sequence member. Like MK-801, scopolamine (0.5-3.0mg/kg i.p.) also produced a decline in overall accuracy which was again achieved primarily through increased skipping errors. Scopolamine did not, however, interfere with correctly reinitiating a sequence either after successful completion of a sequence, or after an error. These findings suggest that cholinergic and glutamatergic compounds exert their effects on learning through different behavioral mechanisms.